Weight stigmatization refers to negative weightrelated attitudes and beliefs (Puhl & Latner, 2007) . It can adversely impact an individual's psychological well-being and emotional development (Morgan, Tanofsky-Kraff, Wilfley & Yanovski, 2002; Puhl & Brownell, 2003) , and could explain some psychological and eating disorders. Children and adolescents who are teased by peers and family members suffer from low self-esteem, low body satisfaction, extreme dieting behaviors, prolonged TV watching, lower school performance, and depressive symptoms (Mellin, Neumark-Sztainer, Story, Ireland & Resnick, 2002; Neumark-Sztainer et al., 2002; Eisenberg, NeumarkSztainer & Story, 2003) .
Overweight or obese individuals who were criticized about their body weight during physical activity were less likely to enjoy sports compared to their peers and reported reduced physical activity levels (Faith, Leone, Ayers, Moonsseong & Angelo, 2002) . Peer acceptance and friends' support are critical to the development of an individual's social and emotional functioning (La Greca & Bearman, 2000) . Psychological problems resulting from lack of peer acceptance and support could exacerbate a negative cycle such that obese individuals with lower self-esteem or depression could become resistant to physical activity and diet interventions (Bosch, Stradmeijer & Seidell, 2004) .
Weight stigmatization is manifested through stereotypes, bias, rejection, and prejudice toward overweight or obese individuals (Puhl & Latner, 2007) . Obesity bias is the tendency to negatively judge or discriminate a person based on assumed character attributes because one is overweight or obese (Puhl & Brownell, 2001) . Two different types of obesity bias have been identified in the literature: explicit and implicit bias (Greenwald & Banaji, 1995; Blair, Ma & Lenton, 2001 ). Explicit biases are manifested when individuals consciously and intentionally express negative attitudes against overweight or obese people. Teasing or name calling are examples of explicit biases. Implicit biases are deeply rooted in an individual's mind and occur without conscious awareness when environmental cues are present -for example, when one hears a joke about a fat individual and laughs. The literature has demonstrated that children (Cramer & Steinwert, 1998; Tiggemann & Wilson-Barrett, 1998; Penny & Haddock, 2007; Holub, 2008) , White and Hispanic adolescents (Greenleaf, Chambliss, Rhea, Martin & Morrow, 2006) , and adults (Schwartz, Chambliss, Brownell, Blair & Billington, 2003; Chambliss, Finley & Blair, 2004; Gapinski, Schwartz & Brownell, 2006; Schwartz, Vartanian, Nosek & Brownell, 2006; Robertson & Vohora, 2008) all hold negative stereotypes or explicit anti-fat biases toward overweight or obese individuals. In addition, pervasive implicit obesity bias, assessed by Implicit Association Test (IAT), has also been found among adults (Schwartz et al., 2003 Chambliss et al., 2004; Brochu & Morrison, 2007; O'Brien, Hunter & Banks, 2007; Robertson & Vohora, 2008) . Positive moderate associations among the three scales of IAT have been reported in fitness professions (Robertson & Vohora, 2008) and physical educators .
Research on the relation between implicit and explicit bias has been mixed. On the one hand, several researchers have reported no significant associations between explicit and implicit bias (Teachman & Brownell, 2001; Teachman, Gapinski, Brownell, Rawlins & Jeyaram, 2003; Chambliss et al., 2004; Brochu & Morrison, 2007; Robertson & Vohora, 2008) . For example, in two recent studies by Brochu and Morrison (2007) and Robertson and Vohora (2008) , no significant associations between explicit and implicit bias were observed. However, other studies have reported significant correlations between explicit and implicit bias (Bessenoff & Sherman, 2000; Teachman & Brownell, 2001; Teachman et al., 2003; Gapinski et al., 2006; . Findings from a meta-analysis of the relationship between the Implicit Association Test and self-reported explicit measures, such as semantic differential scales and AFAT, indicated a small positive association between the implicit and explicit bias, with a mean effect size of 0.24. However, moderator variables accounted for half of the variability across correlations (Hofmann, Gawronski, Gschwendner, Le & Schmitt, 2005) . The mixed patterns of results concerning the association between implicit and explicit bias warrants further research. Several researchers have examined the relationships between self-reported BMI and explicit or implicit antifat bias in children (Cramer & Steinwert, 1998; Schwartz et al., 2006; Holub, 2008) and adults (Schwartz et al., 2003 Chambliss et al., 2004; Brochu & Morrison, 2007; Robertson & Vohora, 2008) . However, findings have been mixed. Non-significant correlations were observed between BMI and implicit bias (Brochu & Morrison, 2007; Robertson & Vohora, 2008) , and BMI and explicit bias (Chambliss et al., 2004; Brochu & Morrison, 2007; Robertson & Vohora, 2008) . On the other hand, both significant partial negative and positive relationships between self-reported BMI and explicit or implicit bias have been reported (Cramer & Steinwert, 1998; Schwartz et al., 2003 Schwartz et al., , 2006 Chambliss et al., 2004; Holub, 2008) . For example, Chambliss et al. (2004) reported a small but significant negative association between implicit bias on the good/bad attribute and self-reported BMI in exercise among science college students indicating that individuals with a lower self-reported BMI reported higher bias scores. In contrast, a positive relation between self-reported BMI and explicit bias was also reported in the Cramer & Steinwert (1998) study, indicating that overweight children demonstrated stronger negative explicit attitudes than did those who were not overweight.
Previous studies have mainly focused on adult populations. Limited information is available with regard to whether young adolescents hold implicit and explicit anti-fat biases, and how young adolescents' self-reported BMI relates to these biases. Significant developmental changes occur during early adolescence when young adolescents begin to develop their own personal values which may differ from adult moral judgments (e.g., Kellough & Kellough, 2008) . Therefore, this study examined negative attitudes toward overweight peers among pre-adolescents using different explicit and implicit measures, and analyzed their relationships with self-reported BMI. Gender differences in explicit and implicit biases were also explored in the present study since the literature has demonstrated a mixed pattern of results (e.g., Lewis, Cash, Jacobi & Bubb- Lewis, 1997; O'Brien, Hunter, Halberstadt & Anderson, 2007; Penny & Haddock, 2007; Puhl & Latner, 2007) . Results may provide insights about young adolescents' attitudes toward overweight or obese individuals and help to guide future interventions targeting on obesity bias among young adolescents.
Methods

Participants
We surveyed all eligible 7th and 8th graders (n=224) who were enrolled in physical education classes from a local urban school. There were 88 boys and 136 girls; 19 European-Americans, 193 African-Americans, and 12 others. Ages ranged from 11 to 14 years (mean=12.6, standard deviation=0.66). This study was part of a larger one that was approved by the school district, school principal, and the University Institutional Review Board. Incentives were offered for participants and the school for the appreciation of their participation. Parental consent and child assent were obtained. Only a few students were excluded from study because of lack of consent.
Measures
Demographic information included age, grade, gender, and ethnicity (African-American, European-American, Hispanic, others). Participants' self-reported height and weight were used to calculate their BMI based on the weight (kg)/height (m 2 ) formula. The Anti-fat Attitudes Test, a self-reported questionnaire (Lewis et al., 1997) , was used to assess participants' antifat attitudes toward obese individuals. This 34-item instrument employs a 5-point Likert-type scale ranging from 'strongly disagree' (1) to 'strongly agree' (5) with higher scale scores, above 3, reflecting greater anti-fat bias. Scale scores of 3 or below indicate no explicit bias. The Anti-fat Attitudes Test included three subscales: weight control/blame (e.g., There is no excuse for being fat), social/character disparagement (e.g., Fat people do not care about anything except eating), and physical/ romantic unattractiveness (e.g., Fat people are physically unattractive). All negatively worded items were reverse coded prior to data analysis.
Implicit attitudes were assessed with the Implicit Association Test questionnaire, which has been frequently used in the field of social psychology to assess unconscious or automatic prejudicial attitudes (e.g., Greenwald, McGhee & Schwartz, 1998; Rudman, Greenwald, Mellott & Schwartz, 1999; Cunningham, Preacher & Banaji, 2001; Chambliss et al., 2004) . The Implicit Association Test is a timed test that assesses unconscious associations of a target construct with particular attributes. Participants received three Implicit Association Test measures to assess attributes of good versus bad, smart versus stupid, and motivated versus lazy with the target constructs of "fat people" and "thin people". Participants completed the Implicit Association Test by categorizing words into superordinate categories using check marks. They were given 20 seconds to complete each of the six Implicit Association Test tasks. Each measure was repeated by reversing the super-ordinate pairings. The scores for the Implicit Association Test were calculated by subtracting the number of words correctly categorized when the target category of 'fat people' was paired with the negative societal attitudes (i.e., bad, stupid, and lazy) from the number of words correctly categorized when the target category of fat people was paired with the positive attitudes (i.e., good, smart, and motivated). People generally respond more quickly when the category pairing and their attitudes are matched and they should be able to correctly categorize more words in the designated time period. On the basis of the formula used in the present study, a positive difference score means that participants had an implicit anti-fat bias toward overweight or obese individuals. In an effort to prepare students to understand the Implicit Association Test measurement, detailed instructions were provided and a practice Implicit Association Test task was administered using the target categories of insects and flowers. Copies of the study instruments are available from the authors upon request.
Data Collection Procedures
Participants were pulled from their physical education classes to participate in the study. A trained graduate research assistant was present to facilitate the transitions. Participants were informed that questions might be interpreted as impolite or out of the ordinary, but were necessary to assess their obesity attitudes. They were spread out on the gym floor, provided pencils, and were instructed by the second investigator to complete the questionnaires including demographics, Anti-fat Attitudes Test, Implicit Association Test and other measures for research purposes. The Anti-fat Attitudes Test scale was administered to participants before the Implicit Association Test. Participants were informed to wait quietly until everybody had finished before starting the next questionnaire.
Data Analysis
Eleven participants were excluded from the data analysis because they completed fewer than four items per page or had an error rate above 35% (i.e., incorrectly classified or missing items) on the Implicit Attitudes Test. Spearman's non-parametric correlations were conducted to examine the relationships between BMI, Implicit Attitudes Test subscales (good/bad, motivated/lazy, and smart/stupid), and Anti-fat Attitudes Test subscales (weight control/ blame, social/character disparagement, and physical/ romantic unattractiveness). Two separate multivariate analyses of variance (ANOVA) were conducted to examine whether participants had any explicit or implicit obesity bias. Potential outliers were identified by using the proc univariate procedure (in SAS) and were excluded from any further analysis. Previous studies have tested the mean scores of Antifat Attitude Test scales against 0 (e.g., Chambliss et al., 2004) . A rating of 1, 2, or 3 on the Likert-scale represents no bias. Therefore, for the statistical model on explicit bias, the centered scores (original scores -3) for the three Anti-fat Attitudes Test subscales were used for data analysis. Significant positive centered scores (from 0) indicated explicit bias toward obese individuals. The dependent variables included social/character disparagement, physical/romantic unattractiveness, and weight control/blame. For the statistical model on implicit bias, the dependent variables included the three subscales of Implicit Attitudes Test good/bad, motivated/lazy, and smart/stupid. Analyses of variance were also conducted to examine any gender differences in the subscales of explicit and implicit biases with an adjusted a level of 0.0167.
Results
A confirmatory factor analysis indicated a marginal fit of the data to the model. Through substantive analysis and feedback from the modification indices, 14 items were deleted. The re-analysis indicated an acceptable fit of the data to the model (NNFI=0.90, CFI=0.92, χ 2 /df<2, RMSEA=0.06). The final Anti-fat Attitude measure consisted of 20 items. All the Cronbach's coefficients a (Cronbach, 1951) were acceptable ranging from 0.75 to 0.81. The overall Cronbach's coefficient a for the 20-item scale was 0.90. Table 1 presents the means and standard deviations for self-reported BMI, explicit bias, and implicit bias by gender. Positive Implicit Attitude Scores reflect a greater degree of anti-fat bias. The greatest degree of bias was expressed for the Lazy/Motivated dimension. The negative scores for the Anti-fat Attitude Test reflect a lack of explicit bias on all three subscales. 
Were Participants Explicitly Biased and was There Any Gender Difference?
The results from the multivariate analysis of variance indicated an overall significant difference from 0. Follow-up analysis of variance (a=0.017) showed that scores from the social/character disparagement, However, an inspection of the means (see Table 3) showed that both male and female participants overall did not report any explicit bias.
Were Participants Implicitly Biased and was There Any Gender Difference?
The results from the multivariate analysis of variance indicated that participants in the present study showed significant implicit bias on all the measured areas: Table 3 shows mutual positive correlations among the three Anti-fat Attitudes Test subscales: social/character disparagement, physical/romantic unattractiveness and weight control/blame. The three Implicit Association Test smart/stupid, good/bad, and lazy/motivated scales were also positively associated with one another. Selfreported BMI was negatively related to the Implicit Association Test smart/stupid scale and the implicit 20% (86) 14% (133) 17% I do not understand how someone could be sexually attracted to a fat person.
Relationships among Self-reported BMI, Implicit Biases, and Explicit Obesity Biases
25% (85) 9% (133) good/bad scale. No significant association between self-reported BMI and the implicit lazy/motivated scale was observed. Self-reported BMI was not significantly related to any of the three Anti-fat Attitudes Test subscales. With regards to the correlation between explicit bias and implicit bias, significant associations were found between the implicit attitude subscale, smart/ stupid, and two of the three Anti-fat Attitude Test subscales: physical/romantic unattractiveness, and weight control/blame.
Discussion
We examined negative attitudes toward overweight peers among pre-adolescents using different explicit and implicit measures, and analyzed their relationships with self-reported BMI. The literature has demonstrated that children, White and Hispanic adolescents, college students, and adults hold explicit bias (or stereotypes) toward obese individuals (e.g., Triggemann & WilsonBarrett, 1998; Schwartz et al., 2003 Schwartz et al., , 2006 Chambliss et al., 2004; Gapinski et al., 2006; Greenleaf et al., 2006; Penny & Haddock, 2007; Holub, 2008; Robertson & Vohora, 2008) . Similarly, college students, health professionals, fitness professionals, physical educators, and adults have endorsed implicit biases toward obese individuals (Schwartz et al. 2003 Chambliss et al., 2004; Brochu & Morrison, 2007; Robertson & Vohora, 2008) . The urban young adolescents in our sample had moderately high implicit biases at all three levels: good/bad, stupid/smart, and lazy/motivated. They perceived overweight or obese individuals as lazy, bad and stupid. Overall, participants did not report explicit biases in the three areas: social/character disparagement, physical/romantic unattractiveness and weight control/blame. However, they displayed an explicit bias toward a single Anti-fat Attitude Test item assessing physical/romantic unattractiveness.
These results are disconcerting given that these implicit biases are deeply ingrained in an individual's mind and resilient to change and can manifest themselves when environmental cues are present to elicit negative behavior. Weight stigmatization and discrimination can adversely impact children's and adolescents' psychosocial, emotional, and physical well-being (Pugliese, Lifshitz, Grad, Fort & MarksKatz, 1983; Eisenberg et al., 2003; Puhl & Brownell, 2003) . Psychological problems resulting from a lack of peer acceptance and support could create a negative cycle such that obese individuals with lower self-esteem or depression could become resistant to physical activity and diet interventions (Bosch et al., 2004) . Given the many significant developmental changes occurring during early adolescence, research identifying effective strategies to reduce or eliminate implicit obesity biases in young adolescents is important. Results from the present study indicated that there were significant moderate correlations among the three implicit subscales, indicating that participants who had an implicit bias in one area were likely to report biases in other two areas. These findings suggest that specific implicit biases may need to be taken into consideration when researchers conduct interventions to reduce them.
No gender differences were observed in any of the three implicit bias scales. The results of the analyses of variance indicated a significant gender difference in the Anti-fat Attitude Test physical/romantic unattractiveness subscale, but not the other two subscales: social/ character disparagement and weight control/blame. This statistical significance was not meaningful since both male and female adolescent participants did not report any explicit bias overall. However, an inspection of the percentage of participants reporting biased responses toward individual Anti-fat Attitude Test items showed that a greater percentage of male participants reported bias toward individual items, compared to females. These findings suggest that male adolescent may be more biased toward certain attributes of obese individuals. The literature on gender differences in obesity bias is mixed, where some studies report no differences among boys and girls, and others show that females are more biased (e.g., Puhl & Latner, 2007) . In cases where girls were more biased, researchers speculated that girls were more sensitive to their own body, and bodies around them (Penny & Haddock, 2007) , or girls are more concerned about body image when thinness is an issue, whereas boys are more concerned with overweight (Kraig & Keel, 2001) . However, in studies that used adults as participants, males reported more explicit bias (e.g., Lewis et al., 1997; . et al. (2007) , the present study did not find any gender differences in implicit bias. Thus, it is possible that males may be more open or explicit about their discontents with regard to overweight people than females. Regardless, it appears that gender may play a role in explicit obesity bias.
Partial weak correlations were observed between the respective implicit bias subscales and the Anti-fat Attitudes Test subscales. The implicit smart/stupid measure was positively associated with the Anti-fat Attitudes Test physical/romantic unattractiveness and weight control/blame subscales, but not related to the social/character disparagement. The implicit lazy/motivated and good/bad measures were not significantly associated with any of the three subscales of Anti-fat Attitudes Test. These correlational patterns differed from those found among children and adults (Bessenoff & Sherman, 2000; Teachman & Brownell, 2001; Teachman et al., 2003; Gapinski et al., 2006; . Findings from the present study and the previous literature suggest that there are relatively weak correlations among the subscales of implicit and explicit bias, and the correlational patterns may vary as a function of age, different types of measurements, and other moderators (Hofmann et al., 2005) . This study took the first step to examine the relationship between explicit and implicit bias among urban young adolescents. Future research is needed to confirm or refute these findings. A clear understanding of the relations between implicit bias and explicit bias has the potential to facilitate the selection and refinement of interventions components to target on reducing either or both types of bias.
In the present study, young adolescents who reported lower BMI were likely to assign higher scores on the Implicit Association Test smart/stupid and good/bad subscales suggesting that thinner young adolescents tend to be more implicitly biased. Even though the negative relationships between BMI and implicit bias have been observed in adult populations (Schwartz et al., 2003 Chambliss et al., 2004) , the correlational patterns have been inconsistent. For example, Schwartz et al. (2003) found that BMI was negatively related to the Implicit Association Test smart/stupid scale. However, in the Chambliss et al. study (2004) , BMI was only significantly related to the Implicit Attitude Test good/bad scale, but not the Implicit Attitude Test lazy/motivated scale. In another study by , higher BMI was significantly related to lower Implicit Attitude Test scores on the good/bad and lazy/motivated. Consistent with the Chambliss et al. study (2004) , we observed no significant relationships between BMI and the three subscales of Anti-fat Attitudes Test. A mixed pattern of results on the relation between BMI and explicit bias has been reported in the literature. Even though several studies reported a negative relationship between BMI and explicit anti-fat bias Holub, 2008) , different measurements were used, which may account for the differences in the findings. The inconsistent patterns may also suggest that age can moderate the relationship between self-reported BMI and types of implicit and explicit biases. Further research on how self-reported BMI relates to implicit and explicit bias in different age groups is needed. Findings from this line of research have the potential to facilitate the identification and refinement of bias reduction strategies in targeted subpopulations.
A limitation of the present study was that a convenience sample of secondary students from an urban school was used, which may not be representative of the young adolescent population. There were also a small portion of 7th and 8th graders who did not give consent to participate. Many participants were excluded from data analysis due to missing data. Therefore, caution needs to be taken when generalizing these findings. In addition, the reliability and validity of selfreported weight and height among adolescents has been questioned. Several studies have demonstrated a high correlation between measured and self-reported weight and height (Strauss, 1999; Goodman, Hinden & Khandelwal, 2000; Field, Aneja & Rosner, 2007) ; however, others have raised concerns about the accuracy of self-reported weight and height in adolescents (e.g., Shannon, Smiciklas-Wright & Wang, 1991; Brener, McManus, Galuska, Lowry & Wechsler, 2003; Tsigilis, 2006) . These latter findings suggest that adolescents tend to underestimate their height and weight. Even though the purpose of the present study was to use self-reported BMI as a predictor of the psycho-social variables, rather than classifying participants in terms of weight status, it would be interesting to examine the discrepancy in the relationship between measured versus self-reported BMI and obesity bias. Even though there is ample evidence that Implicit Attitudes Test is a valid and reliable measure of implicit bias (e.g., Greenwald et al., 1998; Rudman et al., 1999; Cunningham et al., 2001; Chambliss et al., 2004) , many issues related to the reliability and validity of Implicit Attitudes Test have been raised by researchers (e.g., Gawronski, 2002) . Therefore, the results of the present study need to be interpreted with caution as they could be biased by task switching, known group membership, or other variables.
This study highlights that the young adolescents surveyed had moderately high implicit biases toward obese individuals in almost all areas and thinner, young adolescents tended to be more implicitly biased. Given that young adolescents experience rapid and significant developmental changes during early adolescence and peers play a very important role in their psychological and emotional development, we call for more experimental research on reducing implicit obesity biases among young adolescents.
